Single-crystal X-ray study T = 293 K Mean '(C±C) = 0.003 A Ê R factor = 0.042 wR factor = 0.131 Data-to-parameter ratio = 24.7
2À and H 2 O species, crosslinked by the organic moieties. A possible CÐHÁ Á ÁO interaction is also present.
Comment
The crystal structures of (protonated) amine hydrogen phosphites containing [HPO 3 ] 2À or [H 2 PO 3 ] À oxo-anions are of crystallochemical interest in terms of the interplay between the hydrogen bonds linking the cations, anions, and, if applicable, water molecules together (Averbuch-Pouchot, 1993a,b; Harrison, 2003a,b) .
The asymmetric unit of the title compound, (I), consists of two half-molecule {C 2 H 6 N} fragments of (C 4 H 12 N 2 ) 2+ piperizinium cations, an [HPO 3 ] 2À hydrogen phosphite group and a water molecule. Inversion symmetry (Fig. 1) generates the two complete piperizinium cations, and the water O atom is disordered over two adjacent sites (see Experimental). The hydrogen phosphite group shows its usual (Harrison, 2003a) pseudo-pyramidal geometry [mean d(PÐO) = 1.521 (2) A Ê ; mean (OÐPÐO) = 112. 48 (9) ] and the organic species adopt typical chair conformations.
As well as electrostatic forces, the component species in (I) interact by means of OÐHÁ Á ÁO and NÐHÁ Á ÁO hydrogen bonds (Table 2) , and possibly a CÐHÁ Á ÁO interaction (see below). In®nite chains of alternating [HPO 3 ] 2À and H 2 O moieties are formed (Fig. 2) along [010] as a result of the water-to-phosphite OÐHÁ Á ÁO hydrogen bonds, with the repeating units generated by translation symmetry. The resulting P1Á Á ÁP1
ii ( Fig. 2 ; see Table 2 for symmetry code) separation of 6.5706 (7) A Ê is naturally much larger than the typical PÁ Á ÁP separations (4.7±4.9 A Ê ) seen when [H 2 PO 3 ] À dihydrogen phosphite units link together by way of PÐOÐ HÁ Á ÁOÐP interactions without an intervening water molecule (Averbuch-Pouchot, 1993a , Harrison, 2003a 
Experimental
H 3 PO 3 (0.82 g; 1 mmol) and piperizine hexahydrate (1.92 g; 0.01 mmol) were dissolved in 10 ml deionized water, resulting in a clear solution. Block-shaped crystals of (I) grew as the water evaporated over several days. Table 1 Selected bond lengths (A Ê ) for (I). Table 2 Hydrogen-bonding geometry (A Ê , ) for (I). 
Crystal data
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Figure 3
Unit-cell packing in (I) projected onto (010). The HÁ Á ÁO components of the hydrogen bonds are indicated by dashed lines. O4b and all CÐH H atoms are omitted for clarity.
the difference map provided H-atom sites that were reasonable for both O4a and O4b (see Table 2 ). These OÐH H atoms were re®ned by riding on O4a in their as-found positions. 
